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402 Receive diagnostic data at a Computing device from a plurality of network interface devices 
via a plurality of network Connections Corresponding to the network interface devices 

404 Analyze the diagnostic data at the Computing device to identify one or more performance 
alert Conditions associated with a service provider network that provides video data to the 

plurality of network interface devices via Corresponding network Connections 

4O6 Identify network interface devices within a service region, where the diagnostic data 
received from the network interface devices indicate a particular alert Condition 

408 Identify at least one Common network element that is shared by network 
Connections Corresponding to the network interface devices 

410 Compare values of the diagnostic data to threshold values to determine whether 
operational criteria are satisfied 

412 Compare values of the diagnostic data to historical values to identify performance 
degradation trends 

414 NIdentify a list of potential causes of the One or more identified performance alert Conditions 

416 Determine a probability of each of the potential causes being an actual cause of the One 
or more identified performance alert Conditions 

418 Determine an approximate location of a cause of the one or more identified performance 
alert Conditions 

Determine one or more responsible parties associated with the one or more identified 
420 performance alert Conditions 

422 Select a technician Ortechnician group associated with the One or more identified 
performance alert Conditions based on a type of the One or more identified 

performance alert Conditions and/or approximate location 

424 Generate an Output indentifying the One Ormore performance alert Conditions 
426 Generate a listing including the one or more identified 

performance alert Conditions 
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IDENTIFYING NETWORK PERFORMANCE 
ALERT CONDITIONS 

FIELD OF THE DISCLOSURE 

0001. The present disclosure is generally related to iden 
tifying network performance alert conditions. 

BACKGROUND 

0002 Improvements in technology have led to an increase 
in service providers offering so called “triple play” services. 
Triple play services provide Voice, video and data service to a 
subscriber from a single provider. Offering triple play ser 
vices that meet customer expectations in an efficient manner 
can be challenging. For example, service provider networks 
to provide triple play services may be complicated and expen 
sive to maintain. To illustrate, when network performance is 
degraded or a network element fails, it can be time consuming 
to identify the cause or causes of Such problems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0003 FIG. 1 is a block diagram of a first embodiment of a 
system to identify network performance alert conditions; 
0004 FIG. 2 is a block diagram of a second embodiment 
of a system to identify network performancealert conditions; 
0005 FIG. 3 is a block diagram of a third embodiment of 
a system to identify network performance alert conditions; 
0006 FIG. 4 is a flow chart of an embodiment of a method 
to identify network performance alert conditions; and 
0007 FIG. 5 is a block diagram of an embodiment of a 
general computer system. 

DETAILED DESCRIPTION 

0008. A particular computer-implemented method of 
identifying performance alert conditions includes receiving 
diagnostic data from a plurality of network interface devices 
via a plurality of network connections corresponding to the 
network interface devices. Each of the plurality of network 
interface devices includes a diagnostic module to gather diag 
nostic data pertaining to the network interface device, to 
gather diagnostic data pertaining to the corresponding net 
work connection, and to gather diagnostic data pertaining to 
a video device at a user location. The video device is coupled 
to the network interface device to receive video data via the 
corresponding network connection. The method also 
includes analyzing the diagnostic data at a computing device 
to identify one or more performance alert conditions associ 
ated with a service provider network that provides the video 
data to the plurality of network interface devices via the 
corresponding network connections. The method further 
includes generating an output identifying the one or more 
performance alert conditions. 
0009. In a particular embodiment, a network diagnostic 
device includes a processor and a memory accessible to the 
processor. The memory includes instructions executable by 
the processor to cause the processor to receive diagnostic data 
from a plurality of network interface devices via a plurality of 
network connections corresponding to the network interface 
devices. Each of the plurality of network interface devices 
includes a diagnostic module to gather diagnostic data that 
pertains to the network interface device, to gather diagnostic 
data that pertains to the corresponding network connection, 
and to gather diagnostic data that pertains to a video device at 
a user location associated with the network interface device. 
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The video device is coupled to the network interface device to 
receive video data via the corresponding network connection. 
The instructions are also executable by the processor to cause 
the processor to analyze the diagnostic data to identify one or 
more performance alert conditions associated with a service 
provider network that provides the video data to the plurality 
of network interface devices via the corresponding network 
connections. The instructions are further executable by the 
processor to cause the processor to generate an output iden 
tifying the one or more performance alert conditions. 
0010. In another particular embodiment, a computer read 
able storage medium includes instructions executable by a 
processor to cause the processor to receive diagnostic data 
from a plurality of network interface devices via a plurality of 
network connections corresponding to the network interface 
devices. Each of the plurality of network interface devices 
includes a diagnostic module to gather diagnostic data that 
pertains to the network interface device, to gather diagnostic 
data that pertains to the corresponding network connection, 
and to gather diagnostic data that pertains to a video device at 
a user location associated with the network interface device. 
The video device is coupled to the network interface device to 
receive video data via the corresponding network connection. 
The instructions are also executable to cause the processor to 
analyze the diagnostic data to identify one or more perfor 
mance alert conditions associated with a service provider 
network that provides the video data to the plurality of net 
work interface devices via the corresponding network con 
nections. The instructions are further executable to cause the 
processor to generate an output identifying the one or more 
performance alert conditions. 
0011 FIG. 1 is a block diagram of a first embodiment of a 
system 100 to identify network performancealert conditions. 
The system 100 includes a plurality of network interface 
devices (NIDs) 110, 112, 114 and 116 coupled to a network 
104. The NIDs 110, 112, 114 and 116 may be associated with 
a service provider, Such as a triple-play service provider. The 
NIDs 110, 112, 114 and 116 may be coupled to one or more 
service provider network elements, such as a central office 
106, remote terminals 142 and 144 and one or more cross 
connect boxes 146, to receive services. The NIDs 110, 112, 
114 and 116 may also be coupled to respective user devices 
130, 132, 134, and 136 at respective user locations 120, 122, 
124, and 126. The NIDs 110, 112, 114 and 116 may terminate 
communication connections used by the user devices 130, 
132, 134, and 136 to receive data (such as voice data, video 
data, broadband data, or any combination thereof) from the 
network 104. 

0012. The system 100 also includes a computing device 
102. The computing device 102 may be associated with the 
service provider that provides services to the NIDs 110, 112, 
114 and 116. The service provider may use the computing 
device 102 to monitor performance of a service provider 
network that includes elements of the network 104, the cen 
tral offices 106 and 108, the remote terminals 142 and 144, 
one or more physical links 140 (e.g., wires, cables, fiber optic 
lines, etc.), the cross-connect box 146, and the NIDs 110, 112, 
114 and 116. Additionally, the service provider may use the 
computing device 102 to monitor performance of devices at 
the user locations 120, 122, 124, and 126, such as the user 
devices 130, 132, 134, and 136. 
0013. In a particular embodiment, the computing device 
102 receives diagnostic data from the NIDs 110, 112, 114 and 
116 via a plurality of network connections corresponding to 
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the NIDs 110, 112, 114 and 116. For example, the diagnostic 
data received from the first NID 110 may include data that 
pertains to the first NID 110, such as performance of compo 
nents of the first NID 110 (e.g., operation of a video unit, 
processor, controller or other device at the first NID 110), data 
received at the first NID 110, signals received at the first NID 
110, and so forth. The diagnostic data received from the 
second NID 112 may include data that pertains to the second 
NID 112, such as performance of components of the second 
NID 112, data received at the second NID 112, signals 
received at the second NID 112, and so forth. In another 
example, the diagnostic data received from a particular NID 
110, 112, 114 or 116 may pertain to a network connection 
between the particular NID 110, 112, 114 or 116 and the 
network 104 or another element of the service provider net 
work. In another example, the diagnostic data received from 
a particular NID 110, 112, 114 or 116 may pertain to a device 
at a user location (such as a video device, a telecommunica 
tion device, a broadband data device or a computing device) 
associated with the particular NID 110, 112, 114 or 116. For 
example, the diagnostic data received from the first NID 110 
may include data related to the first user device 130. 
0014. The diagnostic data may include any number of 
factors or parameters that provide information about the per 
formance of the service provider network or elements of the 
service provider network. For example, the diagnostic data 
may include data indicating a number of dropped packets at a 
particular NID 110, 112, 114 or 116 during a specified time 
period. In another example, the diagnostic data may include 
results of loopback testing performed with respect to the one 
or more user devices that are coupled to the particular NID 
110, 112, 114 or 116. For example, the first NID 110 may 
perform loopback testing at the first user location 120 to 
identify performance conditions. In another example, the 
diagnostic data may include results of loopback testing per 
formed with respect to the network connection corresponding 
to the particular NID 110, 112, 114 or 116. In yet another 
example, the diagnostic data may include data descriptive of 
signal characteristics of a signal received via the network 
connection corresponding to the particular NID 110, 112,114 
or 116. For example, the signal may be a communication 
signal that is modulated to a particular frequency that is used 
for broadband, video, Voice or data communications. The 
signal characteristics may include signal noise, frequency, 
signal strength, other characteristics that may be useful to 
identify line faults, or any combination thereof. In still 
another example, the diagnostic data may include data indica 
tive of line characteristics of one of the physical links 140 of 
the network connection corresponding to the particular NID 
110, 112, 114 or 116. For example, the data may include an 
indication of resistance of one or more wires of the physical 
links 140, results of time-domain reflectometry tests per 
formed on the physical links 140, results of other tests of line 
characteristics, indications of line breaks, or any combination 
thereof. In another example, the diagnostic data may include 
data indicative of bandwidth available to the particular NID 
110, 112, 114 or 116 via the network connection correspond 
ing to the particular NID 110, 112, 114 or 116. 
0015 The diagnostic data may be received by the comput 
ing device 102 periodically or occasionally from one or more 
of the NIDs 110, 112, 114 and 116. For example, the first NID 
110 may send diagnostic data according to a schedule. Such as 
hourly, daily, weekly, monthly or at Some other interval. 
Additionally, or in the alternative, the diagnostic data may be 
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received from one or more of the NIDs 110, 112, 114 and 116 
in response to a stimulus. For example, the computing device 
102 may send a request for diagnostic data to the third NID 
114, which may respond by sending the diagnostic data. In 
another example, the computing device 102 may send 
requests for diagnostic data to a set of NIDs. To illustrate, 
each of the NIDs 110, 112, 114 and 116 may be associated 
with a service region, Such as a neighborhood service region 
150 and 152, a metropolitan service region 154, 156 or 
another service region. The computing device 102 may send 
requests to each NID associated with a particular service 
region. In another illustrative example, the computing device 
may send a request for diagnostic data to a set of NIDS 
associated with a particular subscriber or a set of NIDs that 
share a common network element. 

0016. In another example, the stimulus may include detec 
tion of an event at a particular NID or at a different NID. For 
example, the event may relate to line characteristics of the 
physical links 140, signal characteristics, data communica 
tion parameters (e.g., packet loss, available bandwidth, jitter), 
a diagnostic request from a user (e.g., a request issued from 
one of the user devices 130, 132,134,136 at the correspond 
ing user locations 120, 122, 124, 126), other operational 
parameters, or any combination thereof. To illustrate, the first 
NID 110 may send diagnostic data in response to a particular 
packet loss threshold being reached at the first NID 110 or at 
another NID 112, 114, 116 in a service region 150 and 154 
with the first NID 110. 

0017. The NID 110, 112,114, and 116 may also gather the 
diagnostic data periodically, occasionally, or in response to a 
stimulus (Such as a request or detection of an event). For 
example, the diagnostic data may be gathered according to a 
schedule and stored at a memory of the corresponding NID 
110, 112, 114, or 116 until it is sent to the computing device 
102. In another example, the diagnostic data may not be 
gathered until it is to be sent to the computing device 102. 
0018. The computing device 102 may analyze the diag 
nostic data to identify one or more performance alert condi 
tions associated with the service provider network. For 
example, the computing device 102 may use the diagnostic 
data to identify two or more NIDs 110, 112, 114, and 116 
within a service region where the diagnostic data received 
from the two or more NIDs 110, 112, 114, and 116 indicate a 
particular alert condition. When this situation arises, at least 
one common network element that is shared by the connec 
tions corresponding to the two or more NIDs 110, 112, 114, 
and 116 may be identified. To illustrate, when the second NID 
112 and the third NID 114 each provide diagnostic data that 
are associated with a particular alert condition, the computing 
device 102 may determine that the cross-connect box 146 and 
the remote terminal 142 are common network elements 
shared by the second NID 112 and the third NID 114. The 
computing device 102 may request diagnostic data from the 
first NID 110 if the diagnostic data is not already available 
from the first NID 110. The computing device 102 may be 
able to eliminate the cross connect box 146 or the remote 
terminal 142 from a list of possible causes of the particular 
alert condition based on the diagnostic data from the first NID 
110. 
0019. The computing device 102 may analyze the diag 
nostic data by comparing values of the diagnostic data to one 
or more threshold values to determine whether one or more 
operational criteria are satisfied. The threshold values may 
relate to line characteristics of the physical links 140, signal 
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characteristics, data communication parameters (e.g., packet 
loss, available bandwidth, jitter), other operational param 
eters, or any combination thereof. One or more performance 
alert conditions may be identified when the values of the 
diagnostic data do not satisfy the one or more threshold val 
ues. Additionally, or in the alternative, the computing device 
102 may analyze the diagnostic data by comparing values of 
the diagnostic data to one or more historical values to identify 
performance degradation trends. The historical values may 
relate to line characteristics of the physical links 140, signal 
characteristics, data communication parameters (e.g., packet 
loss, available bandwidth, jitter), other operational param 
eters, or any combination thereof. The historical values may 
be based on measurements associated with a particular NID 
110, 112, 114, or 116, or measurements associated with a 
plurality of NIDs, such as all of the NIDs 110, 112, 114, and 
116, or a subset of the NIDs 110, 112, 114, and 116. One or 
more performance alert conditions may be identified when 
one or more performance degradation trends are identified. 
For example, when bandwidth available to a particular NID is 
determined to have decreased over a period of time, a perfor 
mance alert condition associated with the decreasing band 
width may be identified. 
0020 Based on the analysis of the diagnostic data, the 
computing device 102 may identify a list of potential causes 
of the one or more identified performance alert conditions. 
The computing device 102 may also determine a probability 
of each of the potential causes being an actual cause of the one 
or more identified performance alert conditions. The list of 
potential causes, the probability of each being the actual 
cause, or both may be determined based on historical infor 
mation related to the communication network. For example, 
after troubleshooting the communications network to identify 
the actual cause of a particular alert condition, a technician or 
other party associated with the service provider may generate 
a data record that links a particular set of diagnostic data to the 
identified actual cause. The computing device 102 may also 
determine an approximate location of a cause of the one or 
more identified performance alert conditions. For example, 
the approximate location of the cause of the performancealert 
conditions may be determined based on an aggregate analysis 
of the diagnostic data received from two or more of the NIDs 
110, 112, 114, and 116. 
0021. The computing device 102 may determine one or 
more responsible parties associated with the one or more 
identified performance alert conditions. For example, a tech 
nician or technician group associated with the one or more 
identified performancealert conditions may be selected based 
on a type of the one or more identified performance alert 
conditions, based on the approximate location of the cause, 
based on other factors (such as a time of day), or any combi 
nation thereof. 
0022. The computing device 102 may generate an output 
identifying the one or more performancealert conditions. For 
example, the output may include a listing of the one or more 
identified performance alert conditions. In an illustrative 
embodiment, the output also includes a list of potential causes 
ordered according to the probability of each of the potential 
causes being the actual cause of the one or more identified 
performance alert conditions. The output may also include 
the approximate location of one or more of the potential 
causes. In a particular embodiment, the output is sent to an 
output device associated with the one or more responsible 
parties. For example, the output may be sent to a computer 
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terminal, portable notification device (e.g., a mobile phone, 
pager or portable work terminal) or a printer associated with 
the technician or technician group responsible to address the 
performance alert condition. 
0023 FIG. 2 is a block diagram of a second embodiment 
of a system to identify network performancealert conditions. 
The system is designated generally 200. The system 200 
includes a plurality of network interface devices 201-203 
coupled to a communication network 206. For example, the 
communication network 206 may be associated with a pro 
vider of triple play services. The network interface devices 
201-203 may be attached to an exterior of a customer premise, 
Such as a residence, business or another user location, to 
terminate communication lines from the communication net 
work 206 and to terminate communication lines from the 
customer premise. One or more of the network interface 
devices 201-203 may be connected to the communication 
network 206 via a field unit 204, such as a remote terminal or 
a cross-connect box. 

(0024. The network interface devices 201-203 may be 
similar or dissimilar to one another. To simplify the descrip 
tion, only one of the network interface devices 201-203 (e.g., 
the network interface device 201) is described in detail here: 
however, the other network interfaces devices 202, 203 may 
have similar features and functions. The network interface 
device 201 is adapted to receive data from the communication 
network 206 and to distribute the data to devices at a customer 
residence. For example, the devices to which the data are 
distributed may include one or more telephones 210, one or 
more computers 212, one or more display devices 214, 216 
and 218, one or more set-top box devices 226, 228 and 230, or 
any combination thereof. The data may include Voice, video 
or computer data (e.g., broadband data). The network inter 
face device 201 may send the data to the devices via one or 
more intermediate devices. For example, Video data may be 
provided to the one or more display devices 214, 216 and 218 
via one or more splitters 220 and 222, one or more amplifiers 
224, the one or more set-top box devices 226, 228 and 230, or 
any combination thereof. 
0025. The network interface device 201 may include a 
housing 246 adapted to provide climate protection to compo 
nents housed therein. In a particular embodiment, the housing 
246 may also be adapted to restrict access to one or more 
portions of the network interface device 201. For example, the 
network interface device 201 may include a customer acces 
sible portion and a service provider accessible portion. The 
network interface device 201 may also include a lightning 
protection unit 232. The lightning protection unit 232 may 
include lightning protection coils adapted to protect elec 
tronic equipment within the network interface device 201 (at 
the customer's residence) from harmful effects of a lightning 
strike at the communication network 206, the field unit 204, 
the network interface device 201, or any connection point or 
communication line there between. 

0026. In a particular embodiment, the network interface 
device 201 includes a first network interface 233 including 
one or more connectors to terminate one or more communi 
cation lines 208 from the communication network 206. The 
communication lines 208 may include one or more twisted 
pair lines (e.g., telephone lines), one or more non-twisted 
lines (e.g., a T-2 line, an E-2 line or a coaxial cable line), fiber 
optic lines, coaxial cables, or any combination thereof. The 
network interface device 201 also includes a second network 
interface 234 including one or more connectors 236,238 and 
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240 to terminate communication lines of the customer 
premise. The connectors 236,238 and 240 may include one or 
more connectors for a twisted pair line, a non-twisted pair 
line, and a coaxial cable line. For example, the connectors 
may include a standard telephonejack (e.g., an RJ11 jack), an 
Ethernet jack (e.g., an RJ45 jack), a coaxial line connection 
(e.g., an F connector), or any other local network connector to 
connect a wiring system at the customer premise to the net 
work interface device 201. 

0027. In a particular embodiment, the network interface 
device 201 includes one or more modular interface connec 
tors 242, 244. The modular interface connectors 242, 244 
may be adapted to receive one or more removable plug-in 
modules 250 and 268 that provide particular functionality to 
the network interface device 201. In an illustrative embodi 
ment, when no removable plug-in modules are provided, the 
network interface device 201 may provide access only to 
Voice service (e.g., telephone service) at the customer resi 
dence. Either video service (e.g., television), broadband data 
service (e.g., computer data communications), or both may be 
conveniently added to the network interface device 201 via 
the one or more removable plug-in modules 250 and 268. In 
other embodiments, other services or combinations of ser 
vices available via the communication network 206 can be 
provided by the network interface device 201 alone or by the 
network interface device 201 in combination with the one or 
more removable plug-in modules 250 and 268. For example, 
the network interface device 201 alone (i.e., without any 
removable plug-in modules) may not provide access to any of 
the services of the communication network 206. In another 
example, one of the removable plug-in modules 250 and 268 
may provide access to voice, video and data services. 
0028. In the particular example illustrated in FIG. 2, the 

first modular interface connector 242 is adapted to receive the 
first removable plug-in module 250. The first removable plug 
in module 250 may include a video unit 254 to access video 
services available via the communication network 206. When 
the first removable plug-in module 250 is coupled to the first 
modular interface connector 242, the video unit 254 may be 
enabled to receive video data from the field unit 204 via the 
one or more communication lines 208 and to process the 
Video data for communication via at least one coaxial line or 
at least one twisted pairline to the one or more display devices 
214, 216 and 218. In a particular embodiment, the video unit 
254 may include an output driver 256 adapted to communi 
cate the processed video data via wiring at the customer 
premise (e.g., one or more coaxial lines or one or more twisted 
pair lines) to at least one of the set-top box devices 226, 228 
and 230 for display at one or more of the display devices 214, 
216 and 218. 

0029. In an illustrative embodiment, the video data may 
include Internet Protocol Television (IPTV) data. The video 
data may be communicated from a video line unit 272 of the 
field unit 204. The video line unit 272 may modulate the video 
data and communicate the modulated video data via the one 
or more communication lines 208 to the network interface 
device 201. At the network interface device 201, the video 
unit 254 may demodulate the video data to communicate the 
data via the second network interface 234 to one or more 
devices at the customer premise. In a particular embodiment, 
the video line unit 272 modulates the video data inaccordance 
with a very high-speed digital subscriber line (VDSL) proto 
col and the video unit 254 demodulates the modulated video 
data to generate a home telephone line network alliance 
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(HPNA) protocol signal for communication via the second 
network interface 234 to devices at the customer premise. 
0030. In a particular embodiment, the output driver 256 
may include a signal amplifier 258. The signal amplifier 258 
may be adapted to amplify the processed video signal for 
communication to the one or more user devices coupled to the 
second network interface 234. In an illustrative embodiment, 
the network interface device 201 and the display devices 214, 
216 and 218 at the customer premise are coupled to a pre 
existing coaxial cable network (i.e., a coaxial cable network 
that was installed at the customer premise before the network 
interface device 201 was installed at the customer premise). 
In this embodiment, the coaxial cable network may include 
one or more communication paths that are not direct paths 
between the network interface device 201 and the display 
devices 214, 216 and 218 or the set top box devices 226, 228 
and 230. For example, the coaxial cable network may include 
the splitters 220 or 222, the amplifier 224, or other devices 
(not shown). The signal amplifier 258 may be adapted to 
amplify the signal Sufficiently to communicate the amplified 
signal to the set-top box devices 226, 228 and 230 or the 
display devices 214, 216 and 218 for display. 
0031. In a particular embodiment, the first removable 
plug-in module 250 may include a connection manager 252. 
The connection manager 252 may be operable to manage a 
connection to the communication network 206 via the one or 
more communication lines 208. For example, the connection 
manager 252 may be operable to communicate with the video 
line unit 272, a digital subscriber line modem (DSLAM) 274 
or another component of the field unit 204 to condition the 
one or more communication lines 208 for data communica 
tion. 
0032. In a particular embodiment, the first removable 
plug-in module 250 includes a controller 262. The controller 
262 may be adapted to detect connection of the first remov 
able plug-in module 250 to the first modular interface con 
nector 242. In response to detecting connection of the first 
removable plug-in module 250 to the first modular interface 
connector 242, the controller 262 may automatically initial 
ize video data processing at the video unit 254. Thus, when 
the first removable plug-in module 250 is connected to the 
first modular interface connector 242, the first removable 
plug-in module 250 may be automatically initiated and may 
automatically initiate communication with the communica 
tion network 206 to allow functionality of the first removable 
plug-in module 250 to be accessible to the user. 
0033. In a particular embodiment, the first removable 
plug-in module 250 may also include a test unit 260. The test 
unit 260 may be adapted to loop signals received from the 
field unit 204 back to the field unit 204 in response to a signal 
received from the communication network 206 of the diag 
nostic module 271. For example, the test unit 260 may loop 
back the signals in response to a loopback test signal received 
from a maintenance unit 276 of the field unit 204 or from the 
communication network 206. Loopback testing may enable 
the maintenance unit 276 to identify communication prob 
lems between the field unit 204 and the first removable plug 
in module 250, or between the communication network 206 
and the first removable plug-in module 250. 
0034. In a particular embodiment, the test unit 260 may be 
operable to execute function testing of other components of 
the first removable plug-in module 250, another removable 
plug-in module (e.g., the second removable plug-in module 
268), another component of the network interface device 201, 
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a device at the customer premise (such as one of the set-top 
box devices 226-230), or any combination thereof. In an 
illustrative embodiment, a diagnostic module 271 communi 
cates results of the testing to the maintenance unit 276 or to a 
computing device 280 for analysis and follow-up (e.g., to 
dispatch an appropriate technician to repair a detected prob 
lem). In a particular embodiment, the computing device 280 
is the computing device 102 of FIG.1. In another illustrative 
embodiment, the diagnostic module 271 stores performance 
and diagnostic data associated with the tested components at 
a memory 264. The diagnostic module 271 may analyze the 
performance and diagnostic data and communicate results of 
the analysis to the maintenance unit 276 or the computing 
device 280. For example, analyzing the performance and 
diagnostic data may include comparing the data to one or 
more operational criteria associated with a particular compo 
nent to identify one or more operational concerns before the 
operational concern becomes perceptible by a user at the 
customer premise. The diagnostic module 271 may also be 
adapted to provide a status display indicating whether one or 
more communication problems or other operational concerns 
have been identified. For example, the network interface 
device 201 may include a visual status display 231, such as 
red, yellow and green lights that indicate whether the network 
interface device 201 or one or more components of the net 
work interface device 201 are functioning properly and able 
to communicate with the communication network 206. 
0035. In a particular embodiment, the network interface 
device 201 and the one or more removable plug-in modules 
250 and 268 may be line powered. For example, the first 
removable plug-in module 250 may include a power coupling 
device 248. The power coupling device 248 may be adapted to 
receive power via the one or more communication lines 208 
from the communication network 206. The power coupling 
device 248 may provide operating power to the network inter 
face device 201 and to one or more of the components of the 
network interface device 201 (e.g., the first removable plug-in 
module 250, the second removable plug-in module 268, the 
visual display 231, other removable plug-in modules or other 
components, or any combination thereof). By providing line 
power via one or more of the removable plug-in modules 250 
and 268, no additional power interface may be required for 
the network interface device 201. For example, no other con 
nection to a power source outside the network interface 
device 201 may be required. Additionally, by providing line 
power via one or more of the removable plug-in modules 250 
and 268, the network interface device 201 may remain 
unpowered until the one or more removable plug-in modules 
250 and 268 are connected to modular interface connectors 
242 and 244. In a particular illustrative embodiment, each 
removable plug-in module 250 and 268 may include a power 
coupling device to provide line power for itself and/or one or 
more other components of the network interface device 201. 
0036). In a particular embodiment, the network interface 
device 201 includes the second modular interface connector 
244. The second modular interface connector 244 may be 
adapted to receive a second removable plug-in module 268. 
The second removable plug-in module 268 may enable other 
functionality at the network interface device 201. For 
example, where the first removable plug-in module 250 
enables access to video services, the second removable plug 
in module 268 may enable access to voice services or com 
puter data communications. In another example, other func 
tionality may be enabled via the second removable plug-in 
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module 268, for example administrative functions, such as 
line conditioning, testing, performance monitoring, diagnos 
tics, power coupling, or other functions of the connection 
manager 252, the test unit 260, the controller 262, the 
memory 264, the power coupling device 248, or any combi 
nation thereof may be provided via the second removable 
plug-in module 268. 
0037. In a particular embodiment, the second removable 
plug-in module 268 includes a data router 270. The data 
router 270 may be adapted to receive communication datavia 
the one or more communication lines 208 from the commu 
nication network 206 and to route the communication data to 
one or more devices connected to the second network inter 
face 234. For example, the data router 270 may receive voice 
data (e.g., plain old telephone service or voice over Internet 
protocol data) from the communication network 206 and 
communicate the voice data to the telephone 210. In another 
example, the data router 270 may receive broadband data 
(e.g., Internet protocol data) from the communication net 
work 206 and route the broadband data to the computer 212. 
In still another example, the data router 270 may receive 
video data (e.g., IPTV data) from the communication network 
206 and route the video data to the one or more display 
devices 214, 216 and 218 or the one or more set-top box 
devices 226, 228 and 230. In a particular illustrative embodi 
ment, the data router 270 may be included on the first remov 
able plug-in module 250, accordingly the first removable 
plug-in module 250 may provide video processing capability 
as well as data routing capability to the network interface 
device 201. In another particular embodiment, the data router 
270, the video unit 254, the connection manager 252, the test 
unit 260, the controller 262, the memory 264, the diagnostic 
module 271 and the power coupling device 248 may be on any 
combination of the removable plug-in modules 250 and 268 
allowing any combination of functionality to be provided to 
the network interface device 201 based on a particular con 
figuration desired. 
0038. In a particular embodiment, the controller 262 is 
adapted to send a provisioning request to the communication 
network 206 in response to detecting connection of a remov 
able plug-in module to one of the modular interface connec 
tors 242 and 244. In response to the provisioning request, the 
communication network 206 may store a provisioning record 
292 at a database 290 associated with the communication 
network 206. The provisioning record 292 may associate an 
identification for the removable plug-in module 250 or 268 
with a subscriber account associated with the customer 
premise. The provisioning record 292 may enable provision 
of communication services (e.g., voice, video and/or data 
services) via the removable plug-in module 250 or 268 to the 
customer premise. 
0039. The diagnostic module 271 may send diagnostic 
data to the computing device 280 periodically, occasionally, 
or in response to a stimulus. The diagnostic data may include 
information about the performance of the network interface 
device 201, one or more of the user devices (such as the 
telephone 210, one of the set-top box devices 226, 228, 230, 
one or more of the televisions 214, 216, 218), the one or more 
communication lines 208, the field unit 204, or any combina 
tion thereof. 
10040. The computing device 280 may include a processor 
282 and a memory 284 accessible to the processor 282. The 
memory 284 may include instructions 286 that are executable 
by the processor 282 to receive the diagnostic data from one 
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or more of the network interface devices 201-203 and to 
analyze the diagnostic data. For example, the computing 
device 280 may identify one or more performance alert con 
ditions based on the diagnostic data received from the net 
work interface devices 201-203. To illustrate, the computing 
device 280 may compare values of the diagnostic data to one 
or more historical values 294, one or more threshold values 
296, or both to identify performance alert conditions. The 
computing device 280 may also identify one or more potential 
causes of the performancealert conditions and aparty respon 
sible for the performance alert conditions. The computing 
device 280 may send an output identifying the performance 
alert conditions, the potential causes of the performancealert 
conditions, the locations of the potential causes, other infor 
mation about the performance alert conditions, or any com 
bination thereof to an output device 288. The output device 
288 may be associated with the party responsible for the 
performance alert conditions, such as a technician or techni 
cian group responsible to correct the performance alert con 
ditions. 

0041 FIG. 3 is a block diagram of a third embodiment of 
a system to identify network performance alert conditions. 
The system is generally designated 300. The system 300 
includes a plurality of network interface devices 302, 303 
coupled to a remote communication network 305. For 
example, the remote communication network 305 may be 
associated with a provider of triple play services. The network 
interface devices 302,303 may be similar or dissimilar to one 
another. To simplify the description, only one of the network 
interface devices 302 is described in detail here; however, the 
other network interface device 303 may have similar features 
and functions. 

0042. The network interface device 302 is adapted to 
receive data from the remote communication network 305 
and to distribute the data to devices at a customer residence. 
One or more communication lines 306 may couple the net 
work interface device 302 to the remote communication net 
work 305. The communication lines 306 may include one or 
more twisted pair communication lines (e.g., telephone 
lines), one or more non-twisted pair communication lines 
(e.g., a T-1 line, an E-1 line or a coaxial communication line), 
or any combination thereof. 
0043. The network interface device 302 includes a hous 
ing 304 to provide physical protection to one or more com 
ponents of the network interface device 302. The network 
interface device 302 may also include a lightning protection 
unit 310 and a remote network interface 308. The remote 
network interface 308 and lightning protection unit 310 may 
be coupled to the communication lines 306 to provide pro 
tection against lightning strikes and to terminate the commu 
nication lines 306. 

0044) The network interface device 302 may also include 
one or more local network interfaces 312 to terminate one or 
more connections to wiring at a customer premise. For 
example, the local network interface 312 may include a num 
ber of interface connectors adapted to communicate data to 
various user devices at a customer premises. The interface 
connectors may include one or more modular sockets, plugs 
or jacks to terminate one or more twisted pair lines. For 
example, the interface connectors may include RJ45 jacks 
314, RJ11 jacks 316, RJ14.jacks (not shown), RJ25 jacks (not 
shown) or any other six position or eight position plug jacks 
or other modular connector. The local network interface 312 
may also include one or more connectors for other types of 
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communication lines, such as coaxial cables. For example, 
the local network interface 312 may include one or more F 
connectors 318 to terminate one or more coaxial cable lines. 
In an illustrative embodiment, the local network interface 312 
may terminate connections to wiring at the customer premise 
to provide Voice data to one or more telephones via a modular 
telephone connector, to provide computer data (e.g., broad 
band data communications) to one or more computers via one 
or more Ethernet or data network connectors (such as the 
RJ45 connector), and to provide video data to one or more 
display devices via one or more coaxial connectors or twisted 
wire pair connectors. 
0045. In a particular embodiment, the network interface 
device 302 includes one or more interface connectors 320. 
The interface connectors 320 may be adapted to receive one 
or more removable plug-in modules 322. The removable 
plug-in modules 322 may include any combination of mod 
ules that provide line power, video processing, data routing, 
diagnostics, line conditioning, memory, connection manage 
ment or other functionality to the network interface device 
302. In an illustrative embodiment, the removable plug-in 
modules 322 may include a power coupling device 330 
adapted to receive power via the one or more sets of commu 
nication lines 306 and to provide operating power to other 
components within the network interface device 302, such as, 
for example, a gateway 334, a line conditioning unit 340, a 
video unit 332, a diagnostic module 338, a connection man 
ager 342, a controller 336, or any combination thereof. 
0046. In a particular embodiment, the removable plug-in 
modules 322 may include a video unit 332 (also called a video 
remote unit or “VRU). The video unit 332 may be adapted to 
receive video data from the remote communication network 
305 via the one or more communication lines 306. The video 
unit 332 may process the video data for communication via 
the at least one coaxial connectors 318 or one or more other 
connectors at the local network interface 312. For example, 
the video unit 332 may receive modulated video data via the 
communication line 306 and may demodulate the video data 
for distribution via the local network interface 312. 

0047. The gateway module 334 may route data received 
via the remote communication network 305 to one or more 
devices coupled to the local network interface 312. For 
example, the gateway 334 may include a residential gateway 
adapted to provide network address translation (NAT) for 
devices coupled to the local network interface 312. The gate 
way module 334 may route the databased at least partially on 
a type of the data. For example, Voice data may be routed to a 
telephone or voice over Internet protocol device coupled to 
the local network interface 312. In another example, broad 
band communication data (e.g., Internet protocol data, trans 
mission control protocol data, or data in another computer 
to-computer communication protocol) may be routed to a 
computing device coupled to the local network interface 312. 
In still another example, video data may be routed to the video 
unit 332 for processing or from the video unit 332 to one or 
more display devices or set-top box devices for display. 
0048. In a particular embodiment, the removable plug-in 
modules 322 include the controller 336. The controller 336 
may be adapted to detect when one or more removable plug 
in modules 322 are coupled to the interface connectors 320 
and to automatically enable service to the one or more remov 
able plug-in modules 322. For example, when the controller 
336 detects that the video unit 332 has been plugged into the 
interface connectors 320, the controller 336 may send a pro 
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visioning request via the communication lines 306 to store a 
provisioning record at the remote communication network 
305. The provisioning record may be used by the remote 
communication network 305 to enable provisioning of video 
data to the video unit 332. 

0049. The diagnostic module 338 is adapted to monitor 
performance of one or more of the removable plug-in mod 
ules 322, other component of the network interface device 
302, the communication lines 306, other elements of the 
remote communication network 305, devices coupled to the 
local network interface 312, or any combination thereof. In an 
illustrative embodiment, the diagnostic module 338 is 
adapted to initiate loop back testing of the communication 
line 306 and network interface device 302 in response to a 
request received via communication line 306. In another 
illustrative embodiment, the diagnostic module 338 is 
adapted to provide a visual display or other information to 
indicate an operational status of the network interface device 
302, one or more components of the network interface device 
302, communications with the remote communication net 
work305, or any combination thereof. For example, the diag 
nostic module 338 may be adapted to activate a green, yellow 
or red light to indicate whether the network interface device 
302 and components therein are functioning properly. The 
diagnostic module 338 may send diagnostic data to a remote 
computing device via the communication lines and the 
remote communication network 305. In a particular embodi 
ment, the remote computing device is the computing device 
102 of FIG. 1 or the computing device 280 of FIG. 2. The 
remote computing device may identify performance alert 
conditions associated with the network interface device 302, 
devices coupled to the network interface device 302 or ele 
ments of the remote communication network 305 based on 
the diagnostic data. 
0050. In a particular embodiment, the removable plug-in 
modules 322 may include a line conditioning unit 340. The 
line conditioning unit 340 is adapted to condition the com 
munication lines 306 for data communications. In a particular 
embodiment, the line conditioning unit 340 operates in con 
junction with a remote line conditioning unit at the remote 
communication network305 to condition the communication 
lines 306. The removable plug-in modules 322 may also 
include a connection manager 342. The connection manager 
342 is adapted to manage a data communication connection 
between the network interface device 302 and the remote 
communication network 305. 

0051. In a particular embodiment, the removable plug-in 
modules 322 include one or more memory devices 344. The 
memory devices 344 may be adapted to store performance or 
diagnostic data related to one or more of the components of 
the network interface device 302. In a particular embodiment, 
each of the one or more removable plug-in modules 322 
stores its performance data at the memory 344. In another 
particular embodiment, the controller 336 polls the one or 
more removable plug-in modules 322 to gather the perfor 
mance data and to store the gathered performance data at the 
memory 344. In still another particular embodiment, the diag 
nostic module 338 determines performance data related to 
one or more components of the network interface device 302 
and stores the performance data as diagnostic data at the 
memory 344. In yet another particular embodiment, the diag 
nostic module 338 determines performance data related to 
one or more components of the network interface device 302 
and analyzes the performance data. The diagnostic unit 338 
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stores the analyzed performance data at the memory 344 for 
communication via the communication line 306 to the remote 
computing device via the remote communication network 
305. 

0.052 The one or more removable plug-in modules 322 
may be arranged in any configuration, form factor, or combi 
nation. For example, any one or more of the video unit 332, 
the gateway 334, the power coupling device 330, the diag 
nostic module 338, the line conditioning unit 340, the con 
nection manager 342, the controller 336, and the memory344 
may be on a single module. Such as an interface card. In 
another example, the gateway 334 and the video unit 332 may 
be on separate modules. In yet another example, the remov 
able plug-in modules 322 may include a number of interface 
cards. Each of the interface cards may include its own power 
coupling device, memory, controller, diagnostic module, line 
conditioning unit, connection manager or any combination 
thereof. 

0053 FIG. 4 is a flow chart of an embodiment of a method 
to identify network performancealert conditions. The method 
includes, at 402, receiving diagnostic data at a computing 
device from a plurality of network interface devices via a 
plurality of network connections corresponding to the net 
work interface devices. To illustrate, the computing device 
may be coupled to a communication network associated with 
the network interface devices, such as a triple-play commu 
nications network. For example, the computing device may 
include or be included within the computing device 102 of 
FIG. 1, or the computing device 280 of FIG. 2. 
0054 The network interface devices may be network 
interface devices such as the network interface devices 110, 
112, 114, and 116 of FIG. 1, the network interface device 201 
of FIG. 2 or the network interface device 302 of FIG. 3. The 
network interface devices may be coupled to user devices at 
corresponding user locations. For example, the user devices 
may include video devices (e.g., set-top box devices, game 
consoles, televisions, media recorders), Voice devices (e.g., 
telephones), broadband data devices (e.g., computers, rout 
ers). The network interface devices may receive data, Such as 
broadband data, Voice data, video data, or any combination 
thereof, from a central office via one or more intermediate 
network elements, such as a remote terminal or cross-connect 
box. 

0055. In a particular embodiment, each of the plurality of 
network interface devices includes a diagnostic module. Such 
as the diagnostic module 271 of FIG. 2 or the diagnostic 
module 338 of FIG. 3. The diagnostic module may gather 
diagnostic data that pertains to the network interface device, 
diagnostic data that pertains to a corresponding network con 
nection (that is, a network connection from a particular net 
work interface device to the communications network), diag 
nostic data that pertains to a device at the user location (Such 
as a video device, a telecommunication device, a broadband 
data device or a computing device) associated with the net 
work interface device, other diagnostic data, or any combi 
nation thereof. An example of the diagnostic data may include 
data indicating a number of dropped packets at the particular 
network interface device during a specified time period. 
Another example of the diagnostic data may include results of 
loopback testing performed with respect to the one or more 
user devices that are coupled to the particular network inter 
face device. For example, a particular network interface 
device may perform loopback testing at the user location to 
identify performance conditions. Another example of the 
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diagnostic data may include results of loopback testing per 
formed with respect to the network connection corresponding 
to the particular network interface device. Another example 
of the diagnostic data may include data indicative of band 
width available to the particular network interface device via 
the network connection corresponding to the particular net 
work interface device. 
0056. Another example of the diagnostic data may include 
data descriptive of signal characteristics of a signal received 
via the network connection corresponding to the particular 
network interface device. For example, the signal may be a 
communication signal that is modulated to a particular fre 
quency that is used for broadband, video, Voice or data com 
munications. The signal characteristics may include signal 
noise, frequency, signal strength, other characteristics that 
may be useful to identify line faults, or any combination 
thereof. 
0057 Another example of the diagnostic data may include 
data indicative of line characteristics of a physical link of the 
network connection corresponding to the particular network 
interface device. For example, the data indicative of line 
characteristics may include data indicative of resistance of 
one or more wires of the physical link, results of time-domain 
reflectometry tests performed on the physical link, results of 
other tests of line characteristics, indications of line breaks, or 
any combination thereof. 
0058. The diagnostic data may be received periodically or 
occasionally from one or more of the network interface 
devices. For example, one or more of the network interface 
devices may send diagnostic data according to a schedule, 
Such as hourly, daily, weekly, monthly or at Some other inter 
val. Additionally, or in the alternative, the diagnostic data may 
be received from one or more of the network interface devices 
in response to a stimulus. For example, the stimulus may 
include receipt of a request for the diagnostic data sent from 
the computing device to a particular network interface. To 
illustrate, the computing device may send the request to the 
particular network interface device via the connection corre 
sponding to the particular network interface device. The com 
puting device may send requests for diagnostic data to indi 
vidual network interface devices or to sets of network 
interface devices, such as a set of network interface devices 
associated with a service region, a set of network interface 
devices associated with a particular Subscriber, or a set of 
network interfaces devices that share a common network 
element. Thus, the computing device may use the requests to 
gather data to diagnosis performance conditions for various 
portions of a communication network from the level of indi 
vidual user locations all the way up to the entire communica 
tion network. 

0059. In another example, the stimulus may include detec 
tion of an event at the particular network interface device or at 
a different network interface device. For example, the event 
may relate to line characteristics of the physical links, signal 
characteristics, data communication parameters (e.g., packet 
loss, available bandwidth, jitter), a diagnostic request from a 
user (e.g., a request issued from a device at the user location), 
other operational parameters, or any combination thereof. 
0060. The method also includes, at 404, analyzing the 
diagnostic data at the computing device to identify one or 
more performance alert conditions associated with a service 
provider network that provides video data, broadband data, 
voice data, or other data to the plurality of network interface 
devices via the corresponding network connections. For 
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example, analyzing the data may include, at 406, identifying 
two or more network interface devices within a service region 
where the diagnostic data received from the two or more 
network interface devices indicates a particular alert condi 
tion. At least one common network element that is shared by 
the connections corresponding to the two or more network 
interface devices may be identified, at 408. To illustrate, when 
a device or physical link (e.g., a communication line) that is 
used to provide service to a set of network interface devices 
fails, the diagnostic data received from the network interface 
devices may be used to determine that a network element that 
is common to the set of network interface devices has a 
problem. 
0061. In another example, analyzing the data may include, 
at 410, comparing values of the diagnostic data to one or more 
threshold values to determine whether one or more opera 
tional criteria are satisfied. The threshold values may relate to 
line characteristics of the physical links, signal characteris 
tics, data communication parameters (e.g., packet loss, avail 
able bandwidth, jitter), other operational parameters, or any 
combination thereof. One or more performance alert condi 
tions may be identified when the values of the diagnostic data 
do not satisfy the one or more threshold values. 
0062. In still another example, analyzing the data may 
include, at 412, comparing values of the diagnostic data to 
one or more historical values to identify performance degra 
dation trends. The historical values may relate to line charac 
teristics of the physical links, signal characteristics, data com 
munication parameters (e.g., packet loss, available 
bandwidth, jitter), other operational parameters, or any com 
bination thereof. The historical values may be based on mea 
Surements associated with the particular network interface 
device, or measurements associated with a plurality of net 
work interface devices, such as all of the network interface 
devices, or a subset of the network interface devices. One or 
more performance alert conditions may be identified when 
one or more performance degradation trends are identified. 
0063. The method may also include, at 414, identifying a 

list of potential causes of the one or more identified perfor 
mance alert conditions, and, determining a probability of 
each of the potential causes being an actual cause of the one 
or more identified performancealert conditions, at 416. The 
list of potential causes, the probability of each being the 
actual cause, or both may be determined based on historical 
information related to the communication network. For 
example, after troubleshooting the communications network 
to identify the actual cause of a particular alert condition, a 
technician or other party associated with the service provider 
may generate a data record that links a particular set of diag 
nostic data to the identified actual cause. Over time, a set of 
actual causes and a set of diagnostic data may be generated 
that enable determination of probable causes of various alert 
conditions. 

0064. The method may also include, at 418, determining 
an approximate location of a cause of the one or more iden 
tified performancealert conditions. For example, the approxi 
mate location of the cause of the performancealert conditions 
may be determined based on the diagnostic data received 
from two or more of the network interface devices. To illus 
trate, a cause of a particular performance alert condition 
linked to two network interface devices may be at a common 
network element that is shared by the two network interface 
devices. Thus, the approximate location of the cause may 
correspond to a location of the common network element. 
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0065. The method may also include, at 420, determining 
one or more responsible parties associated with the one or 
more identified performance alert conditions. For example, 
determining the one or more responsible parties associated 
with the one or more identified performance alert conditions 
may include, at 422, selecting a technician or technician 
group associated with the one or more identified performance 
alert conditions based on a type of the one or more identified 
performancealert conditions, based on the approximate loca 
tion of the cause, based on other factors (such as a time of 
day), or any combination thereof. 
0066. The method may also include, at 424, generating an 
output identifying the one or more performance alert condi 
tions. For example, the output may include a listing including 
the one or more identified performancealert conditions. In an 
illustrative embodiment, the output also includes a list of 
potential causes ordered according to the probability of each 
of the potential causes being the actual cause of the one or 
more identified performancealert conditions. The output may 
also include the approximate location of one or more of the 
potential causes. In a particular embodiment, the output is 
sent to an output device associated with the one or more 
responsible parties. For example, the output may be sent to a 
computer terminal, portable notification device (e.g., a 
mobile phone, pager or portable work terminal) or a printer 
associated with the technician or technician group respon 
sible to address the performance alert condition. 
0067. Referring to FIG. 5, an illustrative embodiment of a 
general computer system is shown and is designated 500. The 
computer system 500 can include a set of instructions that can 
be executed to cause the computer system 500 to performany 
one or more of the methods or computer based functions 
disclosed herein. The computer system 500 may operate as a 
standalone device or may be connected, e.g., using a network, 
to other computer systems or peripheral devices. For 
example, the computer system 500 may include or be 
included within any one or more of the databases, communi 
cation networks, field units, network interface devices, com 
puting devices, or set-top box devices discussed with refer 
ence to FIGS. 1, 2 and 3. 
0068. In a networked deployment, the computer system 
may operate in the capacity of a server or as a client user 
computer in a server-client user network environment, or as a 
peer computer system in a peer-to-peer (or distributed) net 
work environment. The computer system 500 can also be 
implemented as or incorporated into various devices, such as 
a personal computer (PC), a tablet PC, a set-top box (STB), a 
personal digital assistant (PDA), a mobile device, a palmtop 
computer, a laptop computer, a desktop computer, a commu 
nications device, a wireless telephone, a land-line telephone, 
a web appliance, a network router, Switch or bridge, or any 
other machine capable of executing a set of instructions (se 
quential or otherwise) that specify actions to be taken by that 
machine. In a particular embodiment, the computer system 
500 can be implemented using electronic devices that provide 
Voice, video or data communication. Further, while a single 
computer system 500 is illustrated, the term “system’ shall 
also be taken to include any collection of systems or Sub 
systems that individually or jointly execute a set, or multiple 
sets, of instructions to perform one or more computer func 
tions. 

0069. As illustrated in FIG. 5, the computer system 500 
may include a processor 502, e.g., a central processing unit 
(CPU), a graphics processing unit (GPU), or both. Moreover, 
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the computer system 500 can include a main memory 504 and 
a static memory 506 that can communicate with each other 
via a bus 508. As shown, the computer system 500 may 
further include a video display unit 510, such as a liquid 
crystal display (LCD), an organic light emitting diode 
(OLED), a flat panel display, a solid state display, or a cathode 
ray tube (CRT). Additionally, the computer system 500 may 
include an input device 512. Such as a keyboard, and a cursor 
control device 514, Such as a mouse. The computer system 
500 can also include a disk drive unit 516, a signal generation 
device 518, such as a speaker or remote control, and a network 
interface device 520. 

0070. In a particular embodiment, as depicted in FIG. 5, 
the disk drive unit 516 may include a computer-readable 
storage medium 522 in which one or more sets of instructions 
524, e.g. software, can be embedded. Further, the instructions 
524 may embody one or more of the methods or logic as 
described herein. In a particular embodiment, the instructions 
524 may reside completely, or at least partially, within the 
main memory 504, the static memory 506, and/or within the 
processor 502 during execution by the computer system 500. 
The main memory 504 and the processor 502 also may 
include computer-readable storage media. 
(0071. In an alternative embodiment, dedicated hardware 
implementations, such as application specific integrated cir 
cuits, programmable logic arrays and otherhardware devices, 
can be constructed to implement one or more of the methods 
described herein. Applications that may include the apparatus 
and systems of various embodiments can broadly include a 
variety of electronic and computer systems. One or more 
embodiments described herein may implement functions 
using two or more specific interconnected hardware modules 
or devices with related control and data signals that can be 
communicated between and through the modules, or as por 
tions of an application-specific integrated circuit. Accord 
ingly, the present system encompasses software, firmware, 
and hardware implementations. 
0072. In accordance with various embodiments of the 
present disclosure, the methods described herein may be 
implemented by Software programs executable by a computer 
system. Further, in an exemplary, non-limited embodiment, 
implementations can include distributed processing, compo 
nent/object distributed processing, and parallel processing. 
Alternatively, virtual computer system processing can be 
constructed to implement one or more of the methods or 
functionality as described herein. 
0073. The present disclosure contemplates a computer 
readable storage medium that includes instructions 524 or 
receives and executes instructions 524. So that a device con 
nected to a network526 can communicate voice, video or data 
over the network 526. Further, the instructions 524 may be 
transmitted or received over the network 526 via the network 
interface device 520. 

0074. While the computer-readable storage medium is 
shown to be a single medium, the term "computer-readable 
storage medium' includes a single medium or multiple 
media, Such as a centralized or distributed database, and/or 
associated caches and servers that store one or more sets of 
instructions. The term “computer-readable storage medium’ 
shall also include any tangible medium that is capable of 
storing, encoding a set of instructions for execution by a 
processor or that cause a computer system to performany one 
or more of the methods or operations disclosed herein. 
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0075. In a particular non-limiting, exemplary embodi 
ment, the computer-readable storage medium can include a 
Solid-state memory such as a memory card or other package 
that houses one or more non-volatile read-only memories. 
Further, the computer-readable storage medium can be a ran 
dom access memory or other volatile re-writable memory. 
Additionally, the computer-readable storage medium can 
include a magneto-optical or optical medium, Such as a disk 
or tapes or other storage device. 
0076 Although the present specification describes com 
ponents and functions that may be implemented in particular 
embodiments with reference to particular standards and pro 
tocols, the disclosed embodiments are not limited to such 
standards and protocols. For example, standards for Internet 
and other packet switched network transmission (e.g., TCP/ 
IP, UDP/IP, HTML, HTTP, VDSL) represent examples of the 
state of the art. Such standards are periodically superseded by 
faster or more efficient equivalents having essentially the 
same functions. Accordingly, replacement standards and pro 
tocols having the same or similar functions as those disclosed 
herein are considered equivalents thereof. 
0077. The illustrations of the embodiments described 
herein are intended to provide a general understanding of the 
structure of the various embodiments. The illustrations are 
not intended to serve as a complete description of all of the 
elements and features of apparatus and systems that utilize 
the structures or methods described herein. Many other 
embodiments may be apparent to those of skill in the art upon 
reviewing the disclosure. Other embodiments may be utilized 
and derived from the disclosure, such that structural and 
logical Substitutions and changes may be made without 
departing from the scope of the disclosure. Additionally, the 
illustrations are merely representational and may not be 
drawn to scale. Certain proportions within the illustrations 
may be exaggerated, while other proportions may be reduced. 
Accordingly, the disclosure and the figures are to be regarded 
as illustrative rather than restrictive. 

0078. One or more embodiments of the disclosure may be 
referred to herein, individually and/or collectively, by the 
term “invention' merely for convenience and without intend 
ing to Voluntarily limit the scope of this application to any 
particular invention or inventive concept. Moreover, although 
specific embodiments have been illustrated and described 
herein, it should be appreciated that any Subsequent arrange 
ment designed to achieve the same or similar purpose may be 
substituted for the specific embodiments shown. This disclo 
Sure is intended to cover any and all Subsequent adaptations or 
variations of various embodiments. Combinations of the 
above embodiments, and other embodiments not specifically 
described herein, will be apparent to those of skill in the art 
upon reviewing the description. 
0079. The Abstract of the Disclosure is provided with the 
understanding that it will not be used to interpret or limit the 
Scope or meaning of the claims. In addition, in the foregoing 
Detailed Description, various features may be grouped 
together or described in a single embodiment for the purpose 
of streamlining the disclosure. This disclosure is not to be 
interpreted as reflecting an intention that the claimed embodi 
ments require more features than are expressly recited in each 
claim. Rather, as the following claims reflect, inventive sub 
ject matter may be directed to less than all of the features of 
any of the disclosed embodiments. Thus, the following claims 
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are incorporated into the Detailed Description, with each 
claim standing on its own as defining separately claimed 
Subject matter. 
0080. The above-disclosed subject matter is to be consid 
ered illustrative, and not restrictive, and the appended claims 
are intended to cover all Such modifications, enhancements, 
and other embodiments, which fall within the scope of the 
present disclosure. Thus, to the maximum extent allowed by 
law, the scope of the present disclosure is to be determined by 
the broadest permissible interpretation of the following 
claims and their equivalents, and shall not be restricted or 
limited by the foregoing detailed description. 
What is claimed is: 
1. A computer-implemented method, comprising: 
receiving diagnostic data at a computing device from a 

plurality of network interface devices via a plurality of 
network connections corresponding to the network 
interface devices, wherein each of the plurality of net 
work interface devices includes a diagnostic module to 
gather diagnostic data that pertains to the network inter 
face device, to gather diagnostic data that pertains to the 
corresponding network connection, and to gather diag 
nostic data that pertains to a video device at a user 
location associated with the network interface device, 
wherein the video device is coupled to the network inter 
face device to receive video data via the corresponding 
network connection; 

analyzing the diagnostic data at the computing device to 
identify one or more performance alert conditions asso 
ciated with a service provider network that provides the 
video data to the plurality of network interface devices 
via the corresponding network connections; and 

generating an output identifying the one or more perfor 
mance alert conditions. 

2. The computer-implemented method of claim 1, wherein 
the diagnostic data received from a particular network inter 
face device of the plurality of network interface devices 
includes one or more of: 

data indicating a number of dropped packets at the particu 
lar network interface device during a specified time 
period; 

results of loopback testing performed with respect to the 
one or more user devices that are coupled to the particu 
lar network interface device; 

results of loopback testing performed with respect to the 
network connection corresponding to the particular net 
work interface device; 

signal characteristics of a signal received via the network 
connection corresponding to the particular network 
interface device; 

line characteristics of a physical link of the network con 
nection corresponding to the particular network inter 
face device; and 

bandwidth available to the particular network interface 
device via the network connection corresponding to the 
particular network interface device. 

3. The computer-implemented method of claim 2, wherein 
the line characteristics include at least one of resistance of one 
or more wires of the physical link and time-domain reflecto 
metry results. 

4. The computer-implemented method of claim 1, wherein 
analyzing the diagnostic data includes: 

identifying two or more network interface devices within a 
service region, wherein the diagnostic data received 
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from the two or more network interface devices indicate 
a particular alert condition; and 

identifying at least one common network element that is 
shared by the connections corresponding to the two or 
more network interface devices. 

5. The computer-implemented method of claim 1, further 
comprising: 

identifying a list of potential causes of the one or more 
identified performance alert conditions; and 

determining a probability of each of the potential causes 
being an actual cause of the one or more identified per 
formance alert conditions, wherein the output identify 
ing the one or more performance alert conditions com 
prises the list of potential causes ordered according to 
the probability of each of the potential causes being the 
actual cause of the one or more identified performance 
alert conditions. 

6. The computer-implemented method of claim 1, wherein 
the output further includes an approximate location of a 
Source of a potential cause of the one or more identified 
performance alert conditions. 

7. The computer-implemented method of claim 1, wherein 
the diagnostic data is received from a particular network 
interface device of the plurality of network interface devices 
in response to a stimulus. 

8. The computer-implemented method of claim 7, wherein 
the stimulus includes a request for the diagnostic data sent 
from the computing device to the particular network interface 
device via the network connection corresponding to the par 
ticular network interface device. 

9. The computer-implemented method of claim 7, wherein 
the stimulus includes at least one of detection of an event at 
the particular network interface device and detection of an 
event at a different network interface device. 

10. The computer-implemented method of claim 1, 
wherein each network interface device, includes: 

a first network interface adapted to terminate one or more 
communication lines; 

a second network interface to terminate at least one coaxial 
line; and 

at least one interface connector coupled to a power cou 
pling device and adapted to receive a removable plug-in 
module, wherein the removable plug-in module includes 
a video unit operable, when the plug-in module is con 
nected to the at least one interface connector, to receive 
the video data from a network device via at least one of 
the one or more communication lines and to process the 
Video data for communication via the at least one coaxial 
line or a twisted wire pair, and wherein the removable 
plug-in module includes a power coupling device to 
receive power via at least one of the one or more com 
munication lines. 

11. The computer-implemented method of claim 1, 
wherein the one or more performance alert conditions are 
identified when a line break is identified. 

12. The computer-implemented method of claim 1, 
wherein the diagnostic module of at least one of the plurality 
of network interface devices further gathers diagnostic data 
that pertains to a broadband data device at the user location 
associated with the network interface device, wherein the 
broadband data device is coupled to the network interface 
device to receive broadband data via the corresponding net 
work connection. 
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13. A network diagnostic device, comprising: 
a processor; and 
a memory accessible to the processor, the memory includ 

ing instructions executable by the processor to cause the 
processor to: 
receive diagnostic data from a plurality of network inter 

face devices via a plurality of network connections 
corresponding to the network interface devices, 
wherein each of the plurality of network interface 
devices includes a diagnostic module to gather diag 
nostic data that pertains to the network interface 
device, to gather diagnostic data that pertains to the 
corresponding network connection, and to gather 
diagnostic data that pertains to a video device at a user 
location associated with the network interface device, 
wherein the video device is coupled to the network 
interface device to receive video data via the corre 
sponding network connection; 

analyze the diagnostic data to identify one or more per 
formance alert conditions associated with a service 
provider network configured to provide the video data 
to the plurality of network interface devices via the 
corresponding network connections; and 

generate an output identifying the one or more perfor 
mance alert conditions. 

14. The network diagnostic device of claim 13, wherein the 
memory further comprises instructions executable by the pro 
cessor to determine one or more responsible parties associ 
ated with the one or more identified performance alert con 
ditions, wherein the generated output is sent to an output 
device associated with the one or more responsible parties. 

15. The network diagnostic device of claim 14, wherein 
determining the one or more responsible parties associated 
with the one or more identified performance alert conditions 
includes selecting a technician or technician group associated 
with the one or more identified performance alert conditions 
based on a type of the one or more identified performance 
alert conditions. 

16. The network diagnostic device of claim 14, wherein the 
memory further comprises instructions executable by the pro 
cessor to determine an approximate location of a source of a 
cause of the one or more identified performance alert condi 
tions, wherein determining the one or more responsible par 
ties associated with the one or more identified performance 
alert conditions includes selecting a technician or technician 
group associated with the one or more identified performance 
alert conditions based on the approximate location. 

17. The network diagnostic device of claim 13, wherein the 
network interface device receives the video data from a cen 
tral office via a remote terminal 

18. A computer readable storage medium comprising 
instructions that are executable by a processor to cause the 
processor to: 

receive diagnostic data from a plurality of network inter 
face devices via a plurality of network connections cor 
responding to the network interface devices, wherein 
each of the plurality of network interface devices 
includes a diagnostic module to gather diagnostic data 
that pertains to the network interface device, to gather 
diagnostic data that pertains to the corresponding net 
work connection, and to gather diagnostic data that per 
tains to a video device at a user location associated with 
the network interface device, wherein the video device is 
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coupled to the network interface device to receive video 
data via the corresponding network connection; 

analyze the diagnostic data to identify one or more perfor 
mance alert conditions associated with a service pro 
vider network configured to provide the video data to the 
plurality of network interface devices via the corre 
sponding network connections; and 

generate an output identifying the one or more perfor 
mance alert conditions. 

19. The computer readable storage medium of claim 18, 
wherein analyzing the diagnostic data includes comparing 
values of the diagnostic data to one or more threshold values 

Jun. 16, 2011 

to determine whether one or more operational criteria are 
satisfied, wherein the one or more performance alert condi 
tions are identified when the values of the diagnostic data do 
not satisfy the one or more threshold values. 

20. The computer readable storage medium of claim 18, 
wherein analyzing the diagnostic data includes comparing 
values of the diagnostic data to one or more historical values 
to identify performance degradation trends, wherein one or 
more performancealert conditions are identified when one or 
more performance degradation trends are identified. 
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